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[Abstract] Objective To measure the expression of heat shock protein 70 (HSP70) in mice embryos with the
stimulation of chronic mild anticipatory stress (CUMS) to female Kunming mice. Methods Three hundreds female
Kunming mice were stressed by 9 chronic mild unpredictable stress factors for 28 days and then divided into three
groups of mild, moderate and severe stress. PMSG/hCG was measured to assess the induction of superovulation,
and ovarian response and embryo development potential were observed. The expression of HSP70 in 2-cell embryos
and day 4 embryos was detected by immunofluorescence and real time polymerase chain reaction (RT-PCR). Results
After 28 d CUMS stimulation, the rate of mice in mild, moderate and severe stress were 50%, 32% and 18%,
respectively. In the mild stress group, ovarian response and oocyte development potential were similar to those of
control, while HSP70 expression of the embryos was significantly higher (P<C0. 05). In the severe stress group,
ovarian response and oocyte development potential were significantly decreased compared with the control group
(P<C0.05), while HSP70 expression was similar to that of control. Conclusion HSP70 overexpression observed in
the embryos may be related to its proteetive effect against chronic unpredictable stress.
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Table 1 Open field test and sucrose consumption test results after 28

days of chronic unpredictable mild stress (CUMS)

Control group Stressed group P
(n=150) (n=300)
Time spent in center/s 442 11+4 <C0. 05
Distance moved (counts 172439 80422 <0. 05
of cross lattices)
Rearing count/times 41+38 12+5 <20.05
Grooming count/times 341 1+1 =0.05
Defecation (counts of 241 4+2 <20.05
fecal boli)
Sucrose consumption/ 442 241 <0.05
(g/4 h)
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HSzuh /N B 2 8 W 3 150 H(50 %), o I . 3
96 H(32%) , H Rk 54 H8%) .,

2.2 AEMHRENRAEHINER
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B0 IR R IR R S S A ge o i (P
0.05), FIR$8FR7E 2 BE N 0 4H A X BRZH 22 ) 26 7
TGt 2 S v, T RE N 2 A R BRI AR
(P<20.05) , H 3 Ji [ i 21 4 v B o7 98 4 B AIR (P <<
0.05),
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B BE P Y (045 5 /R L HSP70 76 5256 21 /) B
2-40 M R B S DA IR G Hh 32 28 5 P R 3k, Rk ER A
FE AL R Bk B B A CBHED o BE it 2% 0 B 7R - HSP70
FERRRE o B CEE N A RN R 4 A 2-40 i
R D4 IR iR 1 B 3R R 22 e A e it i L (P<
0.05), HSP70 fE%8 . H B2 0 0 2H 1 3% 3K B0 i 4
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THE (P<<0.05), HERBE N A B P EE NI TR IR P MR B 2 R A gt % 8 L (P<<0.05),
(P<C0. 05) , 11 7 5 & 7 i 28 0 B4 22 ) 22 5+ 6 HSP70 mRNA 7E5% | v B 1 38 20 1 28 38 3 0t B 21
Gl Fm . W3, Thims (P<C0. 05) , H %% B N 380 41 48 v 32 o7 38 4 Tt o5

RT-PCR %5 R /R, HSP70 mRNA 758 i | (P<C0. 05) , 17 76 T B 1w i 28 Fnov IR 41 22 ] 25 5% G

JEEEE RN JRCZE RTOR IR 4 ZH R 2-40 IR iR A D4 Gt EE . Wk 3.
#2 CUMS %% 28 d JF/NRAZHEDP 'I%E/R
Table 2 Development potential of oocytes and embryos after 28 days of CUMS

ltem A Control group MilFl stress Moderate stress Severe stress P
group group group
Counts of oocytes 10 3348 2946 21+6" 15+E47-% <0. 05
Fertilization rate 20 88 % 8% 61% 389 %% <0. 05
Counts of 2-cell embryos 20 27+5 22+4 1544+ 8+t2*:# 0. 05
Counts of D4 embryos 20 27+4 1743 104+3* 4427 <0. 05
Counts of high quality embryos 20 2044 12+4 542 14+1%-7 <0. 05
High quality embryo rate 20 85% 74% 50% * 25% %% 0. 05
Counts of blastocysts 20 8+3 5+2 241" 1+1-7 <0. 05
Blastocyst information rate 20 35% 27% 20% 24% =0.05
/\ number of mice. * P<C0.05, vs. control group; # P<C0.05, vs. moderate stress group

ME SR E MM HSP70 /R 2-AMARRR R D4 BERR R AIRIE. X108
Fig Expression of HSP70 in 2-cell embryos and D4 embryos demonstrated by immunofluorescent staining. X 108
A 2-cell embryo from a stressed mouse; B: 2-cell embryo of a control mouse; C: D4 embryo from a stressed mouse; D: D4 embryo of a
control mouse
% 3 HSP70 £/ R 2-4H B BE AR &% D4 BER& o i 3R 3%
Table 3 Expression of HSP70 in 2-cell and day 4 embryos as measured by immunofluorescence (IF) and RT-PCR

Expression of < Mild stress Moderate stress Severe stress
HSP70 e Control group group group group P

IF/case (%)

Positive 2-cell embryos 30 3 (10 26 (87) %% 18 (60) * 4 (13) <0.05

Positive D4 embryos 30 6 (20) 25 (83) "7 14 (47) " 517 <C0. 05
RT-PCR

2-cell embryos 50 1 62~ 3 # 1.2+1 <0. 05

D4 embryos 30 1 134+5%# 743 % 1.5+1 <<0.05

/\ number of embryos, * P<C0.05, vs. control group; # P<C0.05, vs. moderate stress group
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B 5y — T T AR R R () 3 PR T O e
IS B AR B 2 RE DA SBCOR B Dy i b R0
I S 8 L A A

1962 4F RITOSSA S5M 1 YR I R 1 2 i 1ol Y%
i 4 e R XoF v T P PR B R 12 4R I R AIE
(18 B A i BB = ) 45 DAGIE S5 9 44 S PR s
HSP70 J& K vt 25 19 G806 vh 45 4 S DR <F L 2 e o
LN I A A e SRR — B3 AT X 4 i 3R R
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